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INTRODUCTION

* |nvasive pests, plant diseases cost
220 billion dollars each year

* F&V supply deficit, not procedure
enough F&V to meet recommended
intake levels

 Postharvest losses

e Consumers increasingly reject
chemical residues, want safe food

e Double challenge: reducing
postharvest losses while moving
away from traditional synthetic
fungicides toward safer alternatives

Average fruitand Ratio of availability to recommended consumption
vegetable availability
(g/person per day)
Excluding food waste Including food waste
FAD estimate™ 15% 33%

2015 2030 2050 2015 2030 2050 2015 2030 2050 | 2015 2030 2050 | 2015 2030 2050

East Asia and Pacific 846 958 957 1-49 1.67 1.66 1.38 1.55 1.54 1.27 1.42 1-41 1.00 112 1.11
Europet 616 643 666 1.08 112 116 0-87 091 094 | 092 0-95 0499 | 072 0-75 0-78
Former Soviet Union 529 611 656 0-94 1.07 1-15 0-82 0-94 1.01 0-79 0-91 0-97 0-63f 072 0-77

Latin America and Caribbean 418 462 513 075 0.-82 0-90 068t 074 0-81 | 0-64f 070 077 050t 0.55f  0-60%1
Middle East and north Africa 744 779 796 1.35 139 1-41 1-19 1-23 1-24 1.15 1.18 1-19 091 0-93 0-94

North America 659 716 726 116 1.26 1.27 0-84 0-91 0-92 0-99 107 1.08 078 0-85 0-85
South Asia 3317 540 1002 0601 097 177 0-561 0-90 1-65 051t | 082 151 0-40f 0-65t 119
Sub-Saharan Africa 2111 253+ 3181 | 0-40f 047t 0587 | 038% 0-45t 0-55t | 0-34f 040t 0-49f [ 027f 0321 0-391
Developing countries 540 637 772 098 114 137 075 0-87 104 | 0-83 097 116 0-651 0-76 0-92
Developed countries 621 660 680 1-09 116 119 0-93 0-98 1-02 093 0-98 1.01 073 077 0-80
Global £g2 640 760 0-99 114 134 0-82 0-95 112 0-85 0-97 1-14 067t 076 0-90

Ratio of availability to stringent, age-adjusted recommendation

.
0

Figure 2: Regional summary of ratios of average fruit and vegetable availability to recommended consumption levels including and not including various
levels of food waste

Projections are considered under Shared Socioeconomic Pathway 2. Availability is population-weighted average for each region. Recommended consumption levels
are 330-600 g/person per day, depending on age. FAO=Food and Agriculture Organization of the United Nations. *FAQ waste estimates vary by region and range
from 5% in sub-Saharan Africa to 28% in east Asia and Pacific and North America. fFails to achieve the 400 g/person per day minimum recommendation.

$Includes Baltic states.

Daniel Mason-D'Croz, Jessica R Bogard, Timothy B Sulser, Nicola Cenacchi, Shahnila Dunston, Mario Herrero,
Keith Wiebe, Gaps between fruit and vegetable production, demand, and recommended consumption at
global and national levels: an integrated modelling study, The Lancet Planetary Health, Volume 3, Issue 7,
2019, Pages €318-e329, ISSN 2542-5196, https://doi.org/10.1016/52542-5196(19)30095-6.
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GREEN DEAL
1. Increasing climate 5. Sustainable and
ambition smart mobility
2. Clean, affordable 6. Farm to fork
and secure energy
EUROPEAN
3. Industry for a clean GREEN DEAL 7. Biodiversity and
ecosystems

and circual economy

4. Energy and resource
efficient buildings

8. Zero-pollution, toxic-

free environments
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FARM TO FORK

Increase
agriculture, fisheries
and aguaculture GHG
reduction target' to over

of agricultural land
to be used for
organic farming'

reduction in sales B
of antimicrobials - ' reduction in the

used for farmed ' /, use of fertilisers
animals

reduction of the
use and risk of
pesticides

OURCE SUROPEAN COMMISSION - AT W FORK STRRTEGY
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BIOCONTROL AGENTS (BCAs)

. )
Mycoparasmsm ] macronutrients (e.g.
BCAs d'reCtly . _ Fe subtraction, etc.)
* Alternative methods: attacks and qo“d\ )@ 4
. =S parasitizes k Y, \ Colonizing plant/fruit
AﬂtagOn |StS | wel the pathogen i Sl wounds (e.g. biofilm
(bacteria, yeasts, J formation) y
Antibiosis A
Mo | d S y =, Production of antimicrobial
) gg—t BCAS N [ \ diffusible or volatile
t@g‘ Qe \ compounds (lytic enzymes,
e 4 . ooooooo’.og: o VOCs, antibiotics, etc.)
g A '."'",J",‘. " J/
 Advantages: no 3%
residues and food = =4 ; ~N
Induction of

withdrawal period,
low ecological
Impact

plant resistance Elicitor affect

Induced growth
Stress tolerance

Palmieri D, laniri G, Del Grosso C, Barone G, De Curtis F, Castoria R, Lima G. Advances and Perspectives in the Use of Biocontrol Agents against Fungal Plant
Diseases. Horticulturae. 2022; 8(7):577. https://doi.org/10.3390/horticulturae8070577
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TRICHODERMA spp.

* Soil, some rhizosphere, some in/on plant
* Indirect mechanisms
* Induced systemic resistance (SAR), growth promotion

* Direct mechanisms:

* Mycoparasitism

L4 N utrlent Com petltlon Kovacs, C.; Cséto, A.; Pal, K.; Nagy, A.; Fekete, E.; Karaffa, L.; Kubicek, C.P.; Sandor, E. The
Biocontrol Potential of Endophytic Trichoderma Fungi Isolated from Hungarian Grapevines.
. Part |. Isolation, Identification and In Vitro Studies. Pathogens 2021, 10, 1612.

b P rOd u Ct | O n Of: https://doi.org/10.3390/pathogens1012161

* Antimicrobial compounds (chitinases, glucanases)

e Secondary metabolites (Volatile and non-volatile
substances)

Study: Inhibitory effect of soluble metabolites of Tr. \;/

afroharzianum on mycelial growth of postharvest pathogens , ,
Trichoderma afroharzianum
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MATERIAL AND METHODS

Production of secondary metabolites and non-volatile substances

P Transfer a 5 mm mycelial disk einatatbe flssk for 7:d
in 100ml of P ncubate the flask for 7 days
\ Ino0m ol R0 at 150 RPM at 25°C
‘\ /_\‘_ 1
= C—
1
g all B
Grown the strain for 3 days \ S \‘/ \ 4
on PDA — - =
4 g
NON-VOLATILE o Centrifugate for 20min
PDA medium (50°C) \ . at 60RPM
supplemented with 10, 20 or $ — o
30% (V/V) of T. afroharzianum /Yy F@
(TROA4) sp. filtrate L) _:_\_/

The suspensioh Was -
filtered through 0.22um
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MATERIAL AND METHODS

Xiaoqi Yang, Shuodan Hu, Daixin Dong, Chuanging Zhang, Diversity
of Colletotrichum species causing cherry postharvest anthracnose in
China, Physiological and Molecular Plant Pathology, Volume 134,

Testing fungal species: e .
* |solated from the surface of sour cherries |
* Molecular identification: ITS1 and ITS4

Alternaria alternata Colletotrichum godetiae

Botrytis cinerea Fusarium sporotrichioides

PDA medium, 5 repetitions
TRO4 filtrate concentrations: Control, 10%, 20% , 30%

Measurement of the daily growth of mycelium

Inhibitory effect of growth (%) = (1 — %) X 100

Liu, Ting & Xu, Xi & Han, Chuang & Wang, Yumeng & Zhang, Li &
Guo, Lifeng & Chen, Yibing & Song, Zhen & Wang, Xiangjing &
Xiang, Wensheng & Zhao, Junwei. (2024). Fungal diversity
associated with cherry fruit rot in the Shandong province, China.
Journal of Phytopathology. 172.10.1111/jph.13361.
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RESULTS
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» All three concentrations, different inhibition rate

e 30% filtrate more effective

Average daily growth (£SE)
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FUSARIUM SPOROTRICHIOIDES

* 10% and 20% no inhibition

* Significant difference at 30% filtrate

a
o 18 ] . 3 12 5 p<0,001
H 16 I . ‘:’J’l
’g v I T % 1 Inhibitory effect (%)
s L b Concentration | 10% | 20% | 30%
’ N ’ I
5 = TRO4 filtrate | 3,5 | -7,6 | 22,0
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10% 20% Control Control 30% TRO4
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Average daily growth (cm) (+SE)
o o
N (@)

10%

COLLETOTRICHUM GODETIAE

* No inhibitory effect can be detected

HH

20%

ab
ab

Inhibitory effect (%)

Concentration| 10% 20%

30%

TRO04 filtrate 5.5 4,8

-0,7

30% Control
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BOTRYTIS CINEREA

* Inhibition was visible but statistically different was not
observed

1,8
1,6

1,4

1,2 Inhibitory effect (%)
1 Concentration | 10% 20% | 30%
TRO4 filtrate - 24,8 42,4

0,8

0,6

Average daily growth (cm)

0,4

0,2

Control 20% 30%
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SUMMARY

e Effective growth inhibition in the case of
Alternaria alternata, Fusarium
sporotrichioides

» Colletotrichum godetia, Botritys cinerea no
statistical difference can be detected

* Analysis of TRO4 filtrate

* Further testing with other postharvest
pathogens in vitro

* Postharvest treatment in planta
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